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Description 

FIELD OF INVENTION 

The present invention relates to automatic handling 
systems and more particularly to automatic assembler/ 
disassembler apparatus adapted to pressurized seala- 
ble transportable containers. Once assembled and 
pressurized, such containers are capable of storing a 
workpiece, typically a semiconductor wafer, in a protec- 
tive gaseous environment having a positive differential 
pressure with the outside ambient. As a result, ingress 
of contaminants in the container is prevented. 

COPENDING EUROPEAN PATENT APPLICATIONS 

Pressurized sealable transportable containers for 
storing a semiconductor wafer in a protective gaseous 
environment, application number 93480109.5, filing 
date 4 August 1992. 003). 

Pressurized interface apparatus for transferring a 
silicon wafer between a pressurized sealable transport- 
able container and a processing equipment; application 
number 92480111.1, filing date 4 August 1992. 

Dispatching apparatus with a gas distribution sys- 
tem for handling and storing pressurized sealable trans- 
portable containers; application number 924801 10.3, fil- 
ing date 4 August 1992. 

Fully automated and computerized conveyor based 
manufacturing line architectures adapted to pressurized 
sealable transportable containers; application number 
92480112.9, filing date 4 August 1992. 

The first application is directed to a family of pres- 
surized sealable transportable containers. A container 
(preferably provided with a wafer holder) stores a single 
semiconductor wafer in a protective gaseous environ- 
ment having a positive differential pressure with the out- 
side ambient (e.g. the atmosphere). It is the essential 
constituent of this group of four inventions. The second 
application is directed to a family of pressurized inter- 
face apparatus for interfacing the container and a 
processing equipment (or tool). The role of the interface 
apparatus is to transfer said wafer from the container 
into a processing equipment for treatment and vice-ver- 
sa, without breaking said protective gaseous environ- 
ment. The third application is directed to a family of dis- 
patching apparatus with a gas distribution system for 
handling and storing the containers during the wafer idle 
times between different processing steps while still 
maintaining said protective gaseous environment. The 
fourth application is directed to the optimal integration 
of above elements with conventional conveyor means 
and a'Computer system to result in a fully automated 
and computerized manufacturing line which is modular,, 
flexible and fully compatible with the Continuous Flow 
Manufacturing (CFM) concept in a Computer Integrated 
Manufacturing (CI M) environment. All these four unpub- 
lished patent applications are incorporated herein by 



reference. 

There are three major principles at the base of these 
inventions. 

5 1. In essence, the container is adapted to store a 
single semiconductor wafer. The present trend in 
advanced semiconductor wafer processing is to 
evolve towards the Single Wafer Treatment (SWT) 
for process uniformity and quality reasons. In par- 

w ticular, single wafer processing equipments are ex- 
tensively used for the steps of Plasma Enhanced 
Chemical Vapor Deposition (PECVD), Reactive Ion 
Etching (Rl E), Rapid Thermal Anneal (RTA) and the 
like. 

15 

2. Except of course during treatment in the process- 
ing equipments, the semiconductor wafer is perma- 
nently surrounded by a protective gaseous environ- 
ment having a static pressure higher than the one 

20 of the outside ambient. To that end, the container is 
filled with a compressed ultra pure neutral gas, 
which is rejuvenated whenever required. As a re- 
sult, ingress of contaminants in the container is pre- 
vented. 

25 

3. The container, the interface apparatus and the 
dispatching apparatus have all been specially de- 
signed for perfect fitting with conventional convey- 
ors. The latter are widely recognized as a conven- 

30 ient and inexpensive transportation system, fully 
adapted to mechanical automation and computeri- 
zation. 

In that respect, applicant's inventor have thus con- 
35 ceived and developed a new manufacturing concept, 
which is basically described by the following keywords: 
COntamination-free, global Automation, Single work- 
piece/wafer Treatment. The new concept will be thus re- 
ferred to below by the acronym COAST 

40 

DESCRIPTION OF THE PRIOR ART 

Semiconductor wafers (hereinafter referred to as 
"wafers") are the base material for the production of VL- 

45 si chips. Wafers, usually stored in carriers or jigs, may 
only be handled and transported in extremely clean en- 
vironments, because even minute dirt or dust particles 
render them unusable for further processing. Therefore, 
control of particulate contamination is imperative for 

50 cost effective, high-yield and profitable manufacturing 
of VLSI chips. Because design rules increasingly call for 
smaller lines definition, it is necessary to exert greater 
control on the number of particles and to remove parti- 
cles with even diminishing sizes. For instance, these 

55 particles may cause incomplete etching in spaces be- 
tween conductive lines which in turn, result in electrical 
failures in the final chips. The main sources of particu- 
late contamination are personnel, equipments, installa- 
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tion (including clean rooms) and chemicals, but particles 
given off by personnel and clean room facilities are cer- 
tainly the most important source. On the other hand, 
there is another type of contamination, the so-called 
chemical contamination. The presence of molecules of 
chemical compounds in the atmosphere is also a source 
of contamination, and in particular, molecules of sol- 
vents have a detrimental effect on the resist layers dur- 
ing their exposition to deep UV radiations. 

To date, clean rooms (where all the processing 
steps are performed) are extensively used in the semi- 
conductor wafer manufacturing. For instance, in a con- 
ventional class 1 rated clean room, the wafers are trans- 
ported in a jig, from one process area to another process 
area of the clean room, generally without any further 
protection. Transportation is thus a first cause of wafer 
contamination, mainly because the presence of person- 
nel. As a consequence, all processing equipments be- 
ing installed in the clean room, such clean rooms are 
generally of large volume and have a lot of inconven- 
iences. First of all, chemical contamination control in re- 
cycled air is a dramatic challenge because of the com- 
plex and costly installation thus required. Moreover, ex- 
ploitation and maintenance costs of these clean rooms 
become really prohibitive. Note also, the low flexibility 
of the manufacturing lines constructed in clean rooms, 
because existence of walls, floors, conditioning 
systems, ... etc. Finally, the tracking and management 
of the wafers being processed in the manufacturing lines 
by the host computer of the Floor Control System (FCS) 
are difficult and require many manual operations. As a 
result, large volume clean rooms rated class <1 appear 
to be impossible to build at a reasonable cost. 

This problem has been partially overcome accord- 
ing to the so-called mini clean room concept, based on 
ultraclean mini-environments (e.g. class 1) for both wa- 
fers and processing equipments. Basically, the wafers 
still stored in a jig, are transported and momentarily 
stored in improved and clean enclosures. The ultra- 
cleanliness requirements are thus limited only to the 
mini -environments while the remaining parts of the 
clean room is of average cleanliness (e.g. class 1 0- 1 00). 
It is to be noted that this approach significantly elimi- 
nates the particulate contamination but the problem of 
chemical contamination is still not addressed, as it will 
be explained hereinbelbw. 

The major technical contribution to this approach, 
is known under the brand name of the Standardized Me- 
chanical InterFace (SMIF) concept. The SMIF concept 
was first described in the article "SMIF: a technology for 
wafer cassette transfer in VLSI manufacturing 0 , by Mihir 
Parikh and Ulrich Kaempf, Solid State Technology, July 
1984, pp. 111-115 (Ref. D3). Further details can be 
found in patent specifications US-A-4532970 (Ref. D4) 
and US-A-4534389 (Ref. D5) both assigned to Hewlett- 
Packard Cy. In essence, according to the fundamentals 
of the SMIF concept, the proposal consists to have, a 
plurality of wafers permanently surrounded by a still gas- 



eous ambient in a clean enclosure during transport and 
the storage of the said wafers. The wafers are proc- 
essed in a processing equipment whose access is con- 
trolled by an interface device. The wafers are introduced 

5 in the processing equipment through said interface de- 
vice, which is surrounded by a clean atmosphere. A 
portable wafer mini-environment and processing equip- 
ment interface apparatus enclosed in a mini-environ- 
ment are therefore the two essential characteristics of 

10 the SMIF concept. 

The clean enclosure, usually referred to as the 
SMIF box, basically consists of a box top or cover seal- 
ingly mating with a box base for hermetic and tight seal- 
ing, which encloses the wafer jig. A standard jig carries 

15 about 25 20-cm diameter wafers. Generally, the wafers 
are stored in a carrier which in turn, is wrapped in a vac- 
uum sealed plastic pocket for contamination protection 
and is delivered "as such" by the wafer supplier. Like- 
wise, the jigs and the SMIF boxes are delivered by their 

20 respective suppliers, wrapped in similar plastic pockets. 
In a clean room, the plastic pockets of these compo- 
nents are unwrapped, the wafers stored in the jig and 
the jig secured in the SMIF box, which thus plays the 
role of a transport box. All these operations are per- 

25 formed manually. The gaseous media surrounding the 
wafers in the SMIF box thus results from the specific 
ambient which prevailed at the time the wafer jig was 
enclosed within the said SMIF box. As a result, the wa- 
fers in the SMIF box are not well protected from chem- 

30 ical contaminants, unlike the wafer in the COAST con- 
tainer, because it is enclosed in an ultra-pure pressu- 
rized neutral gas. One may now speak of the notion of 
micro-environment as far as the COAST container is 
concerned. The SMIF box is now ready for processing. 

35 Conventionally, the SMIF box is manually transported 
from one processing equipment to another or from the 
storage station to one processing equipment and vice 
versa. Alternatively, the standard SMIF systems may 
preferably include an automatic transportation and han- 

40 dling system, typically a robotic vehicle, usually referred 
to as the Automated Guided Vehicle (AGV) controlled 
by the FCS through a wireless link. Generally, with 
standard SMIF boxes, even provided with an intermedi- 
ate liner, the wafers are not totally clamped and they 

45 may move a little. Because, the operations of loading/ 
unloading the AGV are a source of shocks, the SMIF 
boxes are not totally protected against particulate con- 
tamination. Whenever a SMIF box is disturbed by bump- 
ing for example, many small particles are freed from the 

50 wafer surface and find their way as potential contami- 
nants. Obviously, the greatest the number of wafers 
stored in the SMIF box, the most likely this particulate 
contamination occurs.. 

The SMIF box is placed at the port of an interface 
55 device, referred to as the canopy, generally at the top of 
it, forming an hermetic seal therewith. Then, the jig con- 
taining the wafers is withdrawn from the SMIF box and 
transferred by an elevator/manipulator assembly to the 
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close vicinity of the processing equipment port. Next, the 
wafers are extracted from the jig and introduced in the 
processing equipment chamber, either manually by an 
operator via a manipulation glove or automatically using 
a loading/unloading robot. 5 

Thus, the base SMIF box can be carried in a non- 
clean atmosphere to an appropriate processing equip- 
ment where the wafers are processed in a controlled 
clean environment without contamination and without 
having to make the entire manufacturing facility clean. *o 

The COAST approach is in line with the SMIF con- 
cept, but significant improvements have been made to 
the enclosure (which is now pressurized with an ultra 
pure neutral gas), to the interface device or canopy and 
to the storage station. Still according to the COAST con- * 5 
cept, the AGV is no longer required because it has been 
replaced by a conveyor system. 

BRIEF SUMMARY 

20 

Basically, the present invention is directed to an ad- 
ditional equipment to further improve the efficiency of 
any manufacturing line built in accordance to the teach- 
ings of the COAST concept. Said equipment first in- 
cludes an automatic assembler apparatus capable of 25 
automatically performing the operations of (1) assem- 
bling the essential container elements, i.e. the wafer, the 
wafer holder and the cassette-reservoir to produce the 
assembled container, (2) pressurizing it and, (3) loading 
the assembled pressurized container onto a conveyor. so 
The assembler apparatus is also preferably provided 
with means for identifying the wafer and/or the container 
and for data initialization of the FCS, either prior or si- 
multaneously to operation (3) of loading. 

In essence, the assembler apparatus consists of a 35 
cabinet comprised of two compartments separated by a 
partition-wall. The whole interior space of the cabinet is 
submitted to a clean filtered gas flow generated by a 
blower, so that a clean gaseous mini-environment is cre- 
ated therein with a light overpressure with regard to the 40 
outside ambient. The cabinet is first adapted to be man- 
ually and safely filled with the adequate number of the 
container elements mentioned above. The raw compo- 
nents which contain these elements are introduced in 
the cabinet through an input loadlock device and laid <s 
down onto a table by an operator. Next, the operator ex- 
tracts the elements therefrom and places them in their 
respective bins of an elevator through manipulation 
gloves. Generally, the wafers are carried in a multiple 
wafer holder or any commercial jig. The cabinet is pro- 50 
vided with an automatic manipulator mechanism for au- 
tomatically and successively grasping one element of 
each type before proceeding to their complete assembly 
in a load loadlock device. The manipulator mechanism 
essentially consists of a rotating head movable in the X, 55 
Y and Z directions and provided with a plurality of han- 
dling grippers, each being adapted to a specific element. 
Once these elements have been properly assembled to 



form a container, the interior space thereof is pressu- 
rized with an ultra pure neutral gas. Moreover, the load 
loadlock device is also adapted to release the assem- 
bled pressurized container onto the IN station of an ex- 
tra-bay conveyor of the manufacturing line and to pro- 
vide identification data to the host computer of the FCS 
for process initialization. 

The equipment of the present invention also en- 
compasses an automatic disassembler apparatus ca- 
pable of automatically performing the reverse opera- 
tions of unloading the assembled pressurized container 
from the conveyor and disassembling it to recover the 
treated wafer (for further processing) and the others el- 
ements of the container for leaning. However, the as- 
sembler and disassembler apparatus may be combined 
in a single assembler/disassembler pparatus for in- 
creased efficiency and cost reduction. 

US-A 4999671 describes first a system which in- 
cludes a reticle keeping shelf for holding a number of 
reticles. A conveying portion selects and extracts a de- 
sired reticle out of the shelf and conveys the extracted 
reticle to a predetermined position. A second portion 
conveys the reticle from the said predetermined position 
back into the reticle keeping shelf. The first conveying 
portion is operable to convey the extracted reticle to the 
said predetermined position by way of a path defined 
exclusively for the reticle. The second conveying portion 
is operable to convey the reticle back into the shelf by 
way of a second conveying path defined exclusively for 
the reticle. As a result, rate of adhesion of dust to reticle 
is minimized. 

OBJECTS OF THE INVENTION 

Therefore, it is a primary object of the present in- 
vention to provide an automatic assembler(disassem- 
bler) apparatus for pressurized sealable transportable 
containers capable of assembling(disassembling) the 
container base elements: i.e. the cassette reservoir, the 
wafer holder and the wafer. 

It is another object of the present invention to pro- 
vide an automatic assembler apparatus for pressurized 
sealable transportable containers storing a single sem- 
iconductor wafer including means adapted to produce 
a micro-environment therein. 

It is another object of the present invention to pro- 
vide an automatic assembler apparatus for pressurized 
sealable transportable containers storing a single sem- 
iconductor wafer including means for connecting the 
container to a compressed neutral gas supply installa- 
tion to pressurize the interior space thereof. 

It is another object of the present invention to pro- 
vide an automatic assembler apparatus for pressurized 
sealable transportable containers storing a single sem- 
iconductor wafer wherein said neutral gas is ultra pure 
to avoid any chemical contamination of the wafer. 

It is another object of the present invention to pro- 
vide an automatic assembler(disassembler) apparatus 
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for pressurized sealable transportable containers stor- 
ing a single semiconductor wafer which is adapted to 
fully automated and computerized conveyor based 
manufacturing lines. 

It is another object of the present invention to pro- 
vide an automatic assembler(disassembler) apparatus 
for pressurized sealable transportable containers stor- 
ing a single semiconductor wafer that also allows the 
automatic loading(unloading) of the assembled pressu- 
rized container, onto(from) the conveyor. 

It is another object of the present invention to pro- 
vide an automatic assembler(disassembler) apparatus 
for pressurized sealable transportable containers stor- 
ing a single semiconductor wafer that is adapted to con- 
tactless reading of data fixed on the wafer and/or the 
container. 

The novel features believed to be characteristic of 
this invention are set forth in the appended claims. The 
invention itself, however, as well as other objects and 
advantages thereof, may best be understood by refer- 
ence to the following detailed description of an illustrat- 
ed preferred embodiment to be read in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a schematic exploded perspective 
view of the container base elements: i.e. the cassette- 
reservoir, the wafer holder and the wafer, according to 
the COAST concept. 

Fig. 2 comprises Fig. 2A and Fig. 2B which respec- 
tively show the cassette-reservoir and the wafer holder 
of Fig. 1 when both adapted to receive a plurality of wa- 
fers. 

Fig. 3 shows a schematic perspective view of the 
three innovative base constituents according to the 
COAST concept: the pressurized sealable transporta- 
ble containers, the pressurized interface apparatus and 
the dispatching apparatus with a gas distribution system 
once integrated with a standard intelligent flexible intra- 
bay/extra-bay conveyor system and a Floor Computer 
System (FCS), to form a part of a manufacturing line. 

Fig. 4 schematically shows the typical architecture 
of a fully automated and computerized conveyor based 
manufacturing line according to the COAST concept. 

Fig. 5 shows a schematic perspective view of the 
automatic assembler and disassembler apparatus of 
the present invention. 

Fig. 6 shows a schematic partially exploded per- 
spective view of the automatic assembler apparatus of 
Fig. 5. 

Fig. 7 is a schematic partially exploded and en- 
larged view of the automatic manipulator and load/un- 
load loadlock device of Fig. 6. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The COAST containers 

5 

Fig. 1 illustrates the essential elements of the novel 
pressurized sealable transportable container 100 ac- 
cording to the COAST concept. Basically, it includes a 
box-shaped cassette reservoir 123 essentially consist- 

10 ing of a housing 1 02 provided with a slot-shaped access 
opening 104 normally tightly closed by releasable door 
means, typically a pivoting cover 1 24, for hermetic seal- 
ing. As apparent from Fig. 1 , the external face of housing 
bottom has two groove-shaped positioning guides 1 1 3A 

15 and B crossing its entire surface. Likewise, the external 
face of the housing top is correspondingly provided with 
two rails-shaped positioning guides 114A and B. In ad- 
dition, the external face of the housing bottom is provid- 
ed with two centering holes 115A and B, while the the 

20 external face of the housing top is correspondingly pro- 
vided with two centering pins 116A and B. These holes 
and pins are very useful for moving the cassette-reser- 
voir or for clamping it in an accurate position. The cas- 
sette reservoir interior space is filled with an adequate 

25 quantity of a pressurized ultra-pure neutral gas. This gas 
is supplied by a compressed gas supply installation 
through gas injection valve means 1 29, including a quick 
connect, a non-return valve, and a high efficiency filter. 
The pressure which prevails in the cassette reservoir in- 

30 terior space has a positive differential pressure (about 
5000 Pa) with respect to the outside ambient to prevent 
any contamination thereof. The cassette reservoir is 
preferably made of a transparent and non-contaminat- 
ing material such as a plastic. It is provided with a bar 

35 code tag so that identification data attached either to the 
wafer or the container, can be directly and automatically 
read by an appropriate reader, then transmitted to the 
host computer of the Floor Control System. The cas- 
sette reservoir includes a drilled inner wall provided with 

40 holes that demarcates two regions within said container 
interior space: a first region or reservoir in relationship 
with said gas injection valve means to form the reservoir 
properly said and a second region or receptacle adapted 
to receive a wafer holder 130. The cassette reservoir 

45 includes means, e.g. 1 08a, b and c, for firmly and accu- 
rately maintaining the holder therein. The wafer holder 

130 consists of a casing 131 which has a slot-shaped 
access opening 1 32 enclosing a single wafer 1 38. Wafer 
holder 1 30 is adapted to be inserted in and removed 

so from the said receptacle through the said access open- 
ing 1 32 at the beginning and at the end of the wafer 
processing step sequence. The lateral sides of casing 

1 31 include resilient tabs 1 40a and b that engage in cor- 
responding clamping devices (not shown) of housing 

55 1 02 to accurately lock casing 1 31 into the interior space 
of housing 1 02. Tabs 1 40a and b are each provided with 
an ear, so that the wafer holder 1 30 is removed from 
cassette-reservoir 123 at the end of processing, by us- 
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ing a declipping gripper inserted through transfer open- 
ing 1 32. The wafer holder 1 30 is provided on its rear 
face with via-holes that are designed so that the gas 
flowing from the reservoir into the holder interior space, 
first through said holes, next through said via-holes, 
does not so easily penetrate in the holder interior space. 
The holder is preferably made of a transparent and non- 
contaminating material such as a plastic or pure Si0 2 
(quartz). The holder includes means for softly but firmly 
maintaining the wafer therein. In Fig. 1, cassette reser- 
voir 1 23 is represented with pivoting cover 1 24 in a semi- 
open position, out of his lodgment, and the wafer holder 
130 partially enctosing a wafer 138 not fully inserted in 
the cassette reservoir, forsake of illustration. Once hold- 
er 1 30 fully enclosing wafer 1 38 is totally inserted in said 
receptacle and cover 1 24 closed for hermetic sealing, 
container 100 is pressurized and then may be safely 
transported or stocked. Optionally, cassette reservoir 
123 can include upper and lower protective shells. 

As a matter of fact, direct wafer reading may be- 
come important in the future of semiconductor wafer 
manufacturing when very personalized treatment are 
conducted. One can readily imagine that some typical 
process parameters will be written directly onto the wa- 
fer to be taken in consideration in the subsequent 
processing steps or even after chip fabrication, e.g. in 
the field for maintenance. To that end, if some parts of 
the cassette reservoir 123, i.e. the housing 102, holder 
130 and protective shells (if any), are made from an 
opaque material such as stainless steel, a transparent 
window may be adapted thereto for direct wafer identi- 
fication data reading. 

In essence, the major characteristic of container 
100 is to permanently maintain its interior space con- 
taining the wafer holder 130 (enclosing a wafer or not) 
under pressure and, except short periods of transporta- 
tion, to be systematically connected to the compressed 
ultra pure neutral gas supply installation for maximum 
safety. An ultra-pure neutral gas, such as N2, is intro- 
duced therein in a conventional way by inserting a gas 
injector (connected to the said gas supply installation) 
in the quick connect seal plug of the gas injection means 
129 (see Fig. 1). The gas injector consists of a retract- 
able nozzle adapted to said gas injection means. The- 
oretically, cassette reservoir 123 could be readily adapt- 
ed to store a single wafer in a pressurized protective en- 
vironment without using wafer holder 1 30. However, the 
use of the wafer holder appears to be a requisite as far 
as high value product wafers (e.g. 64 Mbit and above 
DRAM chips, VLSI and ULSI bipolar chips) are pro- 
duced. 

Although, the Single Wafer Treatment approach is 
the essence of the COAST concept and appears of 
bright future, the demand of handling a plurality of wa- 
fers for batch processing may still continue, for instance, 
for GaAs wafers (of smaller diameter sizes when com- 
pared to silicon wafers) or for some specific processing 
steps such as cleaning, hot thermal processing ... etc. 



To date, most of the wafer suppliers deliver the raw wa- 
fers stored in a carrier, which in turn, is wrapped in a 
vacuum sealed plastic pocket. Although container 100, 
such as described in conjunction with Fig. 1 , is perfectly 

5 suited for single wafer storing, transport and handling, 
it can be readily adapted to receive a plurality of wafers 
should a multiple wafer holder be required. Thus, de- 
scription of a variant adapted to multiple wafer batch 
processing is now given with reference to Fig. 2. 

10 Fig. 2 is comprised of Fig. 2A and Fig. 2B wherein 
Fig. 2A schematically shows the substantive elements 
of cassette reservoir 1 23 of Fig. 1 , now referenced 1 23', 
once directly derived therefrom for adaptation to receive 
the multiple wafer holder 130* of Fig. 2B. In turn, the lat- 

75 ter directly derives from the wafer holder 1 30 of Fig. 1 . 
Corresponding elements bear corresponding referenc- 
es. Note, because of the relatively large volume of ac- 
cess opening 104', it may be worthwhile to use two gas 
injection valve means 1 29' on both lateral sides of hous- 

20 jng box 102' instead of one. 

Fig. 2B shows the corresponding wafer holder 1 30', 
whose casing 131 has been adapted to store a plurality 
of wafers 1 38. For sake of simplicity, some details of the 
housing 1 02' and of the casing 1 31 ' have not been rep- 

2S resented in Fig. 2B. Transfer opening 1 32' now compris- 
es a series of slots which give a typical castellated shape 
to its internal lateral sides. Wafer holder 1 30' of Fig. 2B 
is still provided with a set of via-holes (not shown) in 
correspondence with said slots. Finally, a piece of soft 

30 non contaminating material (not shown) such as poly- 
urethane foam or the like is stuck on the internal face of 
cover 124' (Fig. 2A) to maintain the wafers clamped in 
the holder 13V (once inserted in container 100'), as 
soon as cover 1 24' is closed. 

35 As apparent from Fig. 2, only minor adjustments 
(substantially limited to size changes) are required. 
However, some processing equipments may be de- 
signed to receive commercially available multiple wafer 
carriers, such as the well-known H-bar models designed 

40 and manufactured by FLUOROWARE Inc. In this case, 
it just suffices to adapt the cassette reservoir 1 23' there- 
to. 

The COAST manufacturing line 

45 

Fig. 3 shows a schematic perspective view of a par- 
tial installation dedicated to a determined process area 
10, illustrating the three major innovative base constit- 
uents of the COAST concept: the containers, the pres- 

so surized interface apparatus and the dispatching appa- 
ratus. A plurality of containers 100, two interface appa- 
ratus 200, and one dispatching apparatus. 300 have 
been illustrated in Fig. 3. A flexible intra-bay belt con- 
veyor system 401 ensures container transportation to 

55 and from processing equipments 500 (they can be dif- 
ferent) within said process area 10. Conventional com- 
puter system 600 comprises a general purpose host 
computer or work station 601, a Local Area Network 
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(LAN) 602 and a micro-controller 603 dedicated to this 
process area 10 for overall operation control. Such a 
computer system 600 may be referred to as the Floor 
Computer System (FCS). The micro-controller 603 in- 
terfaces with local intelligence distributed in the 
processing equipments, the dispatching system 300, ... 
etc. A plurality of tag bar code readers generically ref- 
erenced 604 have also been represented in Fig. 3. Fi- 
nally, a gas supply installation 700 including a com- 
pressed ultra pure neutral gas supply source referenced 
701 and a delivery block 702 comprising manifold 703, 
a network of high quality stainless pipes with electropo- 
lished interior surface finish, and an adequate number 
of electro-valves and pressure regulators/controllers for 
controlled gas flow delivery is also illustrated in Fig. 3. 
Usage of ultra pure neutral gas totally avoids wafer par- 
ticulate and chemical contamination. Note that, for sake 
of simplicity, the gas supply distribution network and the 
electrical wire network that are required for said overall 
operation control have not been represented in Fig. 3. 
As such, Fig. 3 may be considered showing a partial 
schematic view of a fully automated and computerized 
conveyor based manufacturing line, typically for semi- 
conductor wafer processing. In addition, for servicing 
process area 1 0, an extra-bay conveyor 402 with its by- 
pass station 402A is added to service dispatching ap- 
paratus 300. Dispatching apparatus essentially consists 
of a handling robot 301 and a vertical stocker 302 whose 
supports are connected to the gas supply installation. 
Conveyors 401 and 402 are respectively the intra-bay 
and extra-bay elements of a conveyor transportation 
system 400. 

Very schematically, the operation of the partial man- 
ufacturing line of Fig. 3 reads as follows. Let us assume 
that, within the flux of incoming containers 100 trans- 
ported by the main belt of extra-bay conveyor 402 in the 
direction of arrow 12, the host computer 601 decides to 
transfer a specified container 100 into the by-pass sta- 
tion 402A. When this container reaches the input port of 
by-pass station 402A, a tilt lever or a piston (not shown) 
pushes this container therein and the container is 
moved by the secondary belt of by-pass station 402A, 
until it reaches the central input/output port zone thereof 
where a lever stops it. Next, the handling robot of han- 
dler 301 grasps the container and places it in an unoc- 
cupied support station of the vertical stocker 302. It is 
immediately connected to the said gas supply installa- 
tion via said gas injector means (not shown). 

Assuming now this container 100 stored in vertical 
stocker 302 has to be processed in a processing equip- 
ment 500 of process area 10 through a corresponding 
interface apparatus 200. The container is first released 
from the said gas injector means. Then, the handling 
robot sizes it and moves it in the central input/output port 
zone of by-pass station 401 A of intra-bay conveyor 401 
where it is laid down. Next, a lever (not shown) pushes 
the container 100 towards the main belt of conveyor 
401. The container is then transported in the direction 



given by arrows 13 (as illustrated by one container 100 
in Fig. 3) until it reaches the input port of by-pass station 
401 B in front of the corresponding interface apparatus 
200. The container is then pushed into said input port 

s still using a tilt lever (not shown), then moved towards 
the IN section rest zone of pressurized interface appa- 
ratus 200. As far as the container arrives in the IN sec- 
tion rest zone of interface apparatus 200, it is gripped 
by a pair of controlled clamping actuator devices, and 

10 simultaneously connected to an outlet 704 of said ultra- 
pure neutral gas supply installation 700. The container 
remains in the rest zone of the IN section until process- 
ing equipment 500 is available under host computer 
control. During this period, the nominal pressure is 

15 maintained within the container interior space. In normal 
operating conditions, the waiting time in the said rest 
zone is quite limited. Following host computer request, 
the container is moved towards the IN section port zone. 
The interface apparatus port lid is first raised and, at the 

20 end of the movement, the U-shaped pivoting cover 1 24 
of the container 100 (Fig. 1) is opened and the lateral 
sides of the cover are slideably engaged into slots 
formed in the interface apparatus housing. During this 
step, the gas pressure is momentarily increased in both 

25 the container and interlace apparatus interior spaces to 
generate an efficient gas curtain to prevent any intrusion 
of contaminants therein. At the end of this step, the con- 
tainer access opening is hermetically applied to the IN 
section port window for an hermetic seal therebetween, 

30 ensuring thereby a total continuity between the two in- 
ternal spaces. According to COAST concept, because 
internal space of the container and the one of the inter- 
face apparatus are both pressurized, no external con- 
tamination may affect the wafer during this whole pre- 

35 liminary step. When desired, the wafer is unloaded from 
the container by the transfer robot and transferred to the 
processing equipment 500, typically to the pre-process 
(or loading) station thereof, then treated in the process- 
ing equipment chamber. At the end of the processing, 

40 the wafer is available in the post-process (or unloading) 
station of the processing equipment 500, then trans- 
ferred again in the port zone of the interface apparatus 
for subsequent loading in the container. During wafer 
processing, the empty container is transferred from the 

45 in section to the OUT section. The same procedure as 
described above is employed thanks to a second pair of 
controlled clamping actuator devices until the container 
is applied against the OUT section port window, still 
forming an hermetic sealing therewith. Another transfer 

so robot picks up the wafer from the processing equipment 
post-process station, and transfers it into the container. 
Now the said second pair of controlled clamping actua- 
tor devices move back the container to the rest zone of 
the OUT section still without breaking the protective en- 

55 vironment, for the same reasons as mentioned above. 
The port lid is closed, in turn, the container pivoting cov- 
er (due to drawback springs) is automatically closed, 
and further locked, hermetically sealing thereby the con- 
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tainer interior space. The wafer enclosed therein is 
again encompassed by a pressurized protective gase- 
ous environment. Finally, upon request made by the 
host computer 601 , container 100 is moved back to the 
output port of by-pass station 401 B and pushed onto 
conveyor 401 for further processing or for being stocked 
again in the vertical stocker 302 of dispatching appara- 
tus 300. 

Now turning to Fig. 4, there is schematically shown 
a typical manufacturing line architecture bearing numer- 
al 15 adapted to the COAST concept including the 
above mentioned base constituents around process ar- 
ea 10, such as depicted in Fig. 1 . It is organized around 
a loop-shaped extra-bay conveyor 402 provided with 
bridges for higher throughputs. Process area 1 0 is dis- 
posed at the exterior of extra-bay conveyor 402 which 
transports and distributes containers 100 to the ade- 
quate processing equipments 500 via by-pass station, 
such as 402-A. For sake of simplicity, only a portion of 
intra-bay conveyor 401 has been illustrated in Fig. 4. 
Likewise, a few other process areas have been shown 
in dotted lines. The bar code tag readers of Fig. 1 , that 
are installed at judicious locations of extra-bay and intra- 
bay conveyors, are not shown in Fig.4. 

The process area 10 is associated with dispatching 
apparatus 300 which has the regulating role mentioned 
above and in particular to store the containers and to 
transfer them to and from conveyors 402 and 401 . Op- 
tionally, an additional dispatching apparatus, referred to 
as an input/output dispatching apparatus can be in- 
stalled to service extra-bay conveyor 402 of process ar- 
ea 10 for higher throughputs according to production 
simulations. Typically, such dispatching apparatuses 
manually loaded by the operator. The operations of as- 
sembling the container elements are quite similar to the 
operations described above with respect to the assem- 
bling of the SMI F box. Once assembled the container is 
slideably engaged in a free bin of the stocker and im- 
mediately pressurized. 

As such, the operations of assembling the container 
elements to produce an assembled container and the 
reverse operations of disassembling the same, are thus 
performed manually by an operator. It is the main objec- 
tive of the present invention to have now these opera- 
tions performed automatically. In essence, the automat- 
ic assembler apparatus of ihe present invention is 
adapted to automatically perform not only the opera- 
tions of assembling but also of pressurizing and of load- 
ing the assembled pressurized container onto the con- 
veyor under control of the host computer of the FCS. 
The reverse operations are automatically performed by 
the disassembler apparatus. The assembler and disas- 
sembler apparatus are schematically shown in dotted 
lines in Fig. 4, and respectively referenced therein by 
numerals 800 and 800'. They are respectively associat- 
ed to IN and OUT stations of the conveyor 402, refer- 
enced 402-I and 402-O. 



The COAST automatic assembler/disassembler 
apparatus 

The main purpose of the automatic container as- 
5 sembler/disassembler (A/D) apparatus of the present 
invention is thus to assemble/disassemble the different 
elements that constitute the container 100 illustrated in 
Fig. 1 , or at least the essential parts thereof i.e. the wafer 
138 that is to be treated in the manufacturing line, the 
10 cassette-reservoir 1 23 and the single wafer holder 1 30. 
As mentioned above, the use of the single wafer holder 
is preferred for high quality level semiconductor 
processing. Other optional elements of the container, 
such as the protective shells, may be handled as well. 
15 Functionally, the role of the assembler apparatus is 
four fold. First, it is adapted to be manually and safely 
filled with the adequate number of the elements men- 
tioned above i.e. the wafers, the cassette-reservoirs, 
and the single wafer holders. Second, it includes means 
for automatically and successively grasping one ele- 
ment of each type, i.e. a cassette- reservoir 123, next a 
single wafer holder 1 30, and finally a wafer 1 38 to be 
processed, before proceeding to their complete assem- 
bly. Third, once these elements have been properly as- 
sembled to result in a container, it further includes 
means to pressurize the interior space of the said con- 
tainer with an ultra pure neutral gas, typically nitrogen. 
Fourth, it releases the assembled pressurized container 
onto the IN station 402-I of extra-bay conveyor 402 and 
simultaneously informs the host computer (601 in Fig. 
3) of the FCS for data initialization, that an identified con- 
tainer/wafer is ready to enter in the manufacturing cycle. 
Similar reasoning applies to the disassembler appara- 
tus which exactly performs the reverse steps, to pick-up 
the containers from the conveyor for disassembling said 
elements. The treated semiconductor wafer is stored in 
a jig, while the other elements i.e. the wafer holder and 
the cassette-reservoir are collected for subsequent 
cleaning. At this stage, the treated wafer is less sensitive 
to contamination. As a result, the total protection of the 
wafer which is sought according to the COAST concept, 
is achieved as soon as the assembled pressurized con- 
tainer is released outside the assembler apparatus, for 
subsequent treatments of the wafer in the manufactur- 
ing line, until it is picked-up by the disassembler appa- 
ratus for being disassembled. 

As mentioned above, suppliers usually deliver the 
raw wafers stored in a carrier. Let us assume this carrier 
is the multiple wafer holder 130' illustrated in Fig. 2 of 
the present application. The multiple wafer holder is se- 
cured in a transport box which in turn, is wrapped in a 
vacuum sealed plastic pocket for contamination protec- 
tion. With wafer diameters exceeding the present 20 cm- 
diameter, as expected to come in the next future, a sin- 
gle wafer stored in a single wafer carrier instead of a 
plurality, may become the standard delivery. Conse- 
quently, the initial elements to be input in the assembler 
apparatus 800 are one (or more) multiple wafer holder 
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storing a plurality of wafers, a corresponding number of 
single wafer holders and cassette-reservoirs. The cas- 
sette-reservoirs and the single wafer holders also deliv- 
ered wrapped in similar vacuum sealed plastic pockets. 

Now turning to Fig. 5, there are schematically s 
shown the assembler and the disassembler apparatus 
that are used to service extra-bay conveyor 402. The 
assembler apparatus 800 shown in the left of Fig. 5 is 
basically dedicated to the operations of (1) assembling 
i.e. to grasp the elements and properly fit them to pro- 10 
duce the so called assembled container, (2) pressuriz- 
ing the assembled container and (3) loading, i.e. to re- 
lease the assembled pressurized container onto the 
conveyor. Because all these operations are performed 
in a clean mini-environment, as it will be explained later is 
on, the wafer is substantially protected against any par- 
ticulate or chemical contamination. Before loading, the 
container/wafer is identified by the assembler apparatus 
and the FCS informed for data initialization. The disas- 
sembler apparatus 800' shown on the right of Fig. 5 is 20 
dedicated to the reverse unloading and disassembling 
operations. The assembler apparatus 800 and the dis- 
assembler apparatus 800' are substantially identical, 
the minor differences existing therebetween will be de- 
tailed later on. In that respect, they will be thus described 25 
by a common description essentially referring to the as- 
sembler apparatus 800. 

Assembler apparatus 800 first consists of a cabinet 
801, comprised of four lateral walls 801 A to D and op- 
tionally of top and bottom plates, enclosing the various 30 
mechanisms that are partially shown in the exploded 
view of Fig. 5. The top cover plate has been removed 
for illustration purposes to partially show the interior of 
the cabinet. Top and bottom plates may not be required 
should a blowing ceiling provided with a high purity filter 35 
be provided above cabinet 801. Preferably, the whole 
interior space of cabinet 801 is submitted to a clean fil- 
tered gas flow with an adequate hygrometry degree 
generated by a blower (not shown), so that a clean gas- 
eous mini-environment is created therein with a light <o 
overpressure with regard to the outside ambient. Basi- 
cally, cabinet 801 comprises two compartments 802A 
and B, separated by partition-wall 803. Disassembler 
apparatus 800' has an identical construction in that re- 
gard. Let us consider more particularly the disassembler 
apparatus 800' tor sake of illustration. As schematically 
shown in Fig. 5 through a first exploded portion of cab- 
inet 801 ', compartment 802'A includes an elevator struc- 
ture 804' comprised of three adjacent elevators, each 
facing a pair of manipulation gloves referenced 805*. so 
They are used as a manual port, to allow the. operator 
to manipulate objects in the clean mini-environment of 
compartment 802'A that is created as it will be explained 
below. To that end, cabinet 801 ' further includes a work- 
ing table 806' and a transparent window (not shown). 55 
Note also, that no special clothing is required for the op- 
erator. Now turning to another exploded portion of Fig. 
5, by reference to assembler apparatus 800, there is 



shown an automatic manipulator mechanism refer- 
enced 807 in compartment 802B, whose role is to grasp 
the different elements of a container. A loadlock device 
808 is also represented in this portion, it will be referred 
to as the loading loadlock device. It is a key part of as- 
sembler apparatus 800, and thus it is provided with a 
relatively complex mechanism. First, it cooperates with 
manipulator mechanism 807 for assembling the ele- 
ments of a container. Secondly, it is adapted to pressu- 
rize the container once assembled. Finally, it has also 
the role, of identifying the container/wafer for the host 
computer of the FCS, before releasing the container 
from the loading loadlock device 808 to the IN station 
(not shown) of the extra-bay conveyor 402. To that end, 
device 808 is provided with transfer openings to allow 
that communication between the interior space of com- 
partment 802B of cabinet 801 and the outside ambient 
just above the IN station. Finally, a wafer orientation/ 
identification device 809 capable of orienting the wafer 
and reading the information contained thereupon, is al- 
so shown. In the assembler apparatus 800, on the right 
side of cabinet 801, i.e. on wall 801 B, another loadlock 
device referred to as the input loadlock device 81 0 is 
affixed thereon. Its construction is less complicated than 
the load loadlock device 808. Likewise, it is provided 
with transfer openings to allow a communication be- 
tween the outside ambient (where stands the operator), 
and the interior space of compartment 802A of cabinet 
801, just above working table 806. Operator uses this 
input loadlock device to introduce the container ele- 
ments inside compartment 802A of cabinet 801 , where 
they can be laid down on the said working table. As men- 
tioned above, the elements forming the container are 
not directly available but are supplied wrapped in a vac- 
uum sealed plastic pocket. 

In the disassembler apparatus 800' of Fig. 5, the 
output loadlock device -810* is affixed on the left wall, i. 
e. 801 'D. It is used by the operator to extract the con- 
tainer elements, once it has been disassembled in com- 
partment 802'B. The unload loadlock device (not shown) 
is affixed on wall 801 'B of disassembler apparatus 800'. 
It permits a communication between the OUT station 
(not shown) of extra-bay conveyor 402 and compart- 
ment 802'B when the wafer has completed its full man- 
ufacturing cycle. At the end of this cycle, the container 
is picked-up during the unloading operation before be- 
ing submitted to the disassembling operation. Cabinet 
construction details of the assembler/disassembler ap- 
paratus will be now given in conjunction with Fig. 6, 
which illustrates a rear view of a preferred embodiment 
of the assembler apparatus 800. 

Now turning to Fig. 6, input loadlock device 810 es- 
sentially consists of a box-shaped casing 811 affixed 
against wall 801 B (not shown) provided with two transfer 
openings on its front and rear faces. These transfer 
openings establish a communication between the out- 
side ambient and the interior space of compartment 
802A. These transfer openings are respectively closed 



9 



17 



EP 0 663 686 B1 



18 



by doors 81 2A and B under the control of respective ac- 
tuators 81 3A and B that are manually controlled. Inside 
the input loadlock device 810, there are an air blower 
(not shown) that blows a clean air stream to sweep the 
dust that could have been deposited on the plastic pock- 5 
et wrapping the elements and a vacuum cleaner (not 
shown) to evacuate it. The air blower and the vacuum 
cleaner are operated as soon as a component is intro- . 
duced in the input loadlock device 810. The latter is de- 
signed to allow the transfer of the elements that are nec- 
essary to the container assembling operation, from the 
outside ambient where the operator stands, to the inter- 
nal space of the assembler apparatus 800. As men- 
tioned above, these elements comprise at least one 
multiple wafer holder 1 30', and an adequate number of 
cassette-reservoirs 123 and single wafer holders 130. 
All the plastic pockets will be removed inside cabinet 
801 by the operator. As apparent from Fig. 6, elevator 
structure 804 is comprised of three independent vertical 
elevators 804A to C, one for each element. The number 
of cassette-reservoirs and single wafer holders corre- 
sponds to the number of wafers to be assembled that 
are carried by the multiple wafer holder 130\ Each ele- 
vator consists of a stainless steel frame made of tubes 
81 4 supporting as many support stations or bins, gener- 
ically referenced 81 5, as required by the production sim- 
ulations, multiple wafer holder capacity, and the like. Be- 
cause each elevator is dedicated to handle a specific 
element, it is adapted thereto. The bins are superposed 
in vertical columns with an adequate spacing therebe- 
tween depending on the element size. The spacing be- 
tween bins 81 5B of the central elevator 804B is adapted 
to receive the cassette-reservoirs 123 and the spacing 
between bins referenced 815C of the rightmost elevator 
804C is adapted to receive single wafer holders 130. 
For sake of illustration, only one bin 81 5A has been il- 
lustrated in Fig. 6, to support the multiple wafer holder 
1 30'. However, should large diameter (e.g. 30 cm) wafer 
be delivered by the supplier, the elevator 804A would 
require to be modified. Bins 81 5A would not be required, 
but slots could be made on the internal faces of tubes 
81 4 to receive the wafers (as illustrated by slots of mul- 
tiple wafer holder 130" depicted in Fig. 2B. The incre- 
mental step of elevators 804B and C is given by their 
respective spacing. Unlike, the incremental step for el- 
evator 804A is the spacing between two wafers in the 
multiple wafer holder 130'. On the other hand, the bins 
of each columns are provided with adequate means for 
centering and safely maintaining its respective element. 
For instance, bins 81 5B, that are the receptacle for cas- 
sette-reservoirs 1 23, are provided with pins 81 6a and b. 
Once the operator has slideably engaged a cassette- 
reservoir between two adjacent superposed bins 81 5B, 
to have the holes 115A and B of the cassette-reservoir 
properly aligned and centered with said pins 816a and 
b, then he lays down the cassette-reservoir to clamp the 
cassette-reservoir thereon. Likewise, the multiple wafer 
holder 130' and the single wafer holders 130 are also 



properly inserted and clamped on their respective bins, 
using any appropriate means. For instance, the multiple 
wafer holder 130' can be clamped by providing bins 
81 5A with dimples corresponding to the three lower 
pads the are provided on the external face of the casing 
bottom (referenced 1 36a to c for the single wafer holder 
in Fig. 1). The three elevators are arranged in an adja- 
cent manner to give the typical wall-shaped configura- 
tion illustrated in Fig. 6. The working table 806 permits 
the operator to make some manual operations that are 
required as it will be explained later on. 

Automatic manipulator mechanism 807 essentially 
consists of a rotating handler tool 817 also capable of 
moving in the Z direction that is supported by an X-Y 
stage. The latter first includes a cart or table 818 oper- 
able to move in the X direction along two rails 81 9a and 
b. Cart 81 8 supports another cart 820 operable to move 
in the Y direction along two rails 821a and b. Rotating 
handler tool 817 essentially consists of a rotating head. 
822 operable to rotate and to move in the Z direction 
which is equipped of three different transfer handlers 
822A to C. These transfer handlers are oriented at 120° 
one to another, each being adapted to safely and accu- 
rately handle its respective element, i.e. the wafer, the 
cassette reservoir and the single wafer holder. 

Fig. 6 also illustrates the load loadlock device 808 
which is designed to allow the various elements forming 
the container 1 00 to be assembled therein, before being 
released onto the IN station 402-I, during the loading 
operation. Load/unload loadlock device 808 essentially 
consists of a box-shaped casing 823 provided with front 
and rear transfer openings 824A and B that are closed 
by respective doors 825A and B. The latter are automat- 
ically actuated by jacks 826A and B under the host com- 
puter control. It further includes a motor 827 whose role 
will be explained later. Finally, Fig. 6 also illustrates a 
wafer orientation/identification device 809 that compris- 
es an orienter 828 and reading (and possibly a writing) 
device 829. The detailed construction of the rotating 
handler tool 817 and load/unload loadlock device 808 
will be given in conjunction with Fig. 7, which shows and 
enlarged partially exploded view of Fig. 6. 

Now turning to Fig. 7, transfer handler 822A con- 
sists of a standard vacuum operated fork-shaped grip- 
per 823, provided with non contaminating plastic pads 
for soft handling of the wafers. Transfer holder 822B 
consists of a plate 830 provided with two holes 831 a and 
b adapted to receive corresponding pins 115A and B of 
the cassette-reservoir 123 (see Fig. 1), and a suction 
device 832 connected to a vacuum source via pipes 
833a and b, to firmly maintain the cassette-reservoir 
whenever desired. Finally, transfer holder 822C com- 
prises a vacuum operated paddle 834 and two lateral 
thrusts 835a and b made integral with lips 836a and b 
that are adapted to be inserted in the single wafer holder 
access opening. Lips are mounted with declipping 
means 837a and b to facilitate extraction of the single 
wafer holder from the cassette-reservoir during the dis- 
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assembling operation. Declipping means consists of a 
L-shaped slide of hard plastic that can be laterally 
moved. THe different movements that are required to 
slides 837a and b to bend corresponding resilient tabs 
140a and b may be understood from the enlarged view 
of Fig. 1 . Fig. 7 also shows the interior of load loadlock 
device 808. Two centering rails 838a and b are affixed 
on the front and rear faces thereof. They are adapted to 
the groove-shaped positioning guides 113Aand B of the 
container 100, and used to center the container inside 
the loadlock device 808. Two timing-belts 839a and b 
are driven by motor 827 via motor shaft 840, idling shaft 
841 , gears 842a and b and pulleys 843a and b. The pur- 
pose of the belts will be to move the container 1 00, once 
assembled, through output transfer opening 824B. To 
that end, timing-belts 839a and b are provided with a 
finger 844a and b respectively. Actuator device 845 con- 
sists of a jack formed by a cylinder and a piston 846, as 
standard. A metal plate 847 (larger than shown in Fig. 
7) having two buttons or pins 848a and b is fixed on the 
piston. The buttons 848a and b engage in correspond- 
ing holes 1 1 5 A and B formed in the external bottom face 
of cassette-reservoir 123 (see Fig. 1). Metal plate 847 
is provided with vacuum pads 849a and b connected to 
a controlled vacuum source (not shown). Actuator de- 
vice 845 moves the metal plate 847 up and down in the 
vertical Z direction. Load loadlock device 808 further in- 
cludes two small jacks 850a and b actuated under the 
host computer control, whose role is to open the cas- 
sette-reservoir cover 124, by pressing on bearings 128a 
and b thereof before the single wafer holder 130 and 
wafer 1 38 be inserted therein. To that end, the respec- 
tive pistons of jacks 850a and b are terminated by skid 
like pieces 851a and b respectively, whose profile is 
adapted to provide the necessary movement to the 
bearings 128a and b (Fig. 1). The particular hammer- 
shaped termination of these pieces is shown in one of 
the partial enlarged views of Fig. 7. Further, load load- 
lock device 808 includes a retractable gas feeding sys- 
tem 852 which consists of nozzle 853, cylinder 854 and 
hose 855. Finally, load loadlock device 808 includes an 
identification system 856 mounted on the rear face of 
back door 825B. 

Cabinets 801 and 801 ' and associated mechanisms 
are thus substantially identical, only the loadlock devic- 
es and their related transfer openings are implemented 
at symetric locations. In addition, output loadlock device 
8 1 0' may have a different construction with regard to de- 
vice 810, because the air blower and vacuum cleaner 
that are implemented in input loadlock device 810 are 
no longer required. The assembler and disassembler 
apparatus 800 and 800' are placed either in a room of 
an average cleanliness atmosphere (in this instance an 
air blower and a high purity filter are required above cab- 
inet 801 to create a clean mini-environment) or in a clean 
room. j 

A typical assembling operation will be described in 
conjunction with Figs. 5 to 7. 



Let us assume that all the bins are free of elements, 
the preliminary step thus consists to fill the bins with 
their respective elements. First of all, the operator opens 
front door 81 2A of input loadlock 810 (back door 81 2B 
5 is closed), he introduces the multiple wafer holder 1 30' 
carrying a plurality of wafers and closes the front door 
812A. As mentioned above, the multiple wafer holder 
130' is generally secured in a transport box, which in 
turn, is wrapped in a vacuum sealed plastic pocket. The 
10 plastic is made of a special material which eliminates 
outgassing and ESD effects. Preferably, the air blower 
is energized, as soon as the door 812A is opened, so 
that any dirt that could have been deposited onto the 
plastic pocket is washed out. Then, the operator shuts- 
75 off the blower and opens the back door 81 2B and catch- 
es the plastic wrapped transport box through manipula- 
tion gloves 805 and places it upon working table 806. 
Next, he unwraps the plastic pocket that is thrown away 
through a hole (not shown) provided in working table 
806 and collected in a waste basket (not shown). This 
waste basket which collects all wasted plastic pockets 
is accessible through a door (not shown) in wall 801 A. 
The transport box is also evacuated through said hole. 
Finally, the operator inserts the multiple wafer holder 
130 1 in a free bin 81 5A of elevator 804A (only one bin 
81 5A is shown in Fig. 6). This can be repeated if more 
than one multiple wafer holder is required, but in this 
case, the elevator 804A would be provided with the ad- 
equate number of bins 81 5A. The same operation is re- 
peated for the other elements to fill bins 81 5B and C until 
the three elevators are adequately filled. Each elevator 
moves one incremental step when the operator orders 
this move to have an empty bin in front of him. For in- 
stance, the operator pushes a pedal at the bottom of the 
cabinet to automatically command the desired move. . 

Once the elements have been stored in their re- 
spective bins of the assembler apparatus, the three op- 
erations mentioned above may comprise the following 
steps: (1) grasping one container element of each type, 
(2) assembling these elements to produce the assem- 
bled container, (3) pressurizing the container, (4) initial- 
izing the wafer/container data in the host computer of 
the FCS, and finally (5) loading the assembled and pres- 
surized container onto the IN station of the extra-bay 
conveyor. 

The above sequence of steps will be now described 
in details. First of all, the head 822 is rotated in order to 
place rotating handler tool 822B in front of a bin 81 5B 
of elevator 804B. The head 822 being in "up" position 
on axis Z, so that handler 822B elevation corresponds 
to the space interval between the top of the cassette- 
reservoir and the bottom of the bin just above the cas- 
sette-reservoir to be grasped. Cart 81 8 is moved on rails 
81 9a and b in the X direction until head 822 is positioned 
in front of elevator 804B facing said interval. Simultane- 
ously, cart 820 is moved on rails 821 a and b in the Y 
direction, until plate 830 of handler 822B is positioned 
above the cassette-reservoir to have holes 831a and b 
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Fig. 7) in registration with pins 11 6A and B of the cas- 
sette reservoir 123. Now, head 822 is ordered to de- 
scend and the suction device 832 is activated to suck 
the cassette-reservoir. The cassette-reservoir being 
grasped, the head 822 is raised in the "up" position to 
release the cassette-reservoir from pins 816a and b. 
Cart 820 is moving backward and cart 81 8 is moved for- 
ward while the head 822 is rotating 90° to present the 
cassette-reservoir in front of the door 825 A of load load- 
lock device 808, but spaced therefrom. The door 825A 
is opened and cart 818 is actuated in the X direction, so 
that the cassette-reservoir is introduced through trans- 
fer opening 824A, at the right distance from the door 
r 825A and properly positioned above centering rails 
838a and b for perfect registration therewith. The cas- 
sette-reservoir is gently laid-down on said centering rails 
838a and b by a downwards move of head 822. Subse- 
quently (or simultaneously) actuator piston 846 is actu- 
ated in the "up" direction by actuator device 845, until 
plate 847 comes in contact with the cassette-reservoir 
bottom to engage pins 848a and b in holes 115A and B 
of cassette-reservoir 1 23. The latter is then released by 
putting suction pad 832 to atmosphere, while two vacu- 
um pads 849a and b of plate 847 are operated to suck 
the cassette- reservoir, which is now maintained on rails 
838a and b, by the combined action of the clamping 
caused by pins 848a and b and the suction effect caused 
by vacuum pads 849a and b. The two small jacks 850a 
and b are activated to push on the bearings 1 28a and b 
of the cover 124 to open it. The head 822 is put in "up" 
position to release holes 831a and b of plate 830 from 
pins 1 1 6A and B and the cart 81 8 is moved backward in 
the X direction. The manipulator mechanism 807 is 
ready to reiterate the above described process to suc- 
cessively insert a single wafer holder and a wafer, in this 
order, with their corresponding grippers. Each time a an 
element is grasped, the corresponding elevator is raised 
by one incremental step to present another element to 
the automatic manipulator mechanism 807. The single 
wafer holder 1 30 is grasped and inserted inside the cas- 
sette-reservoir and clipped therein. Finally, a wafer 1 38 
is picked-up, laid-down onto orientation device 828, 
then properly presented to identification device 829 for 
data reading and then inserted in the single wafer holder 
interior space. Wafer identification data are sent to the 
host computer. The different elements constituting the 
container have now been assembled. Note that the con- 
tainer door 1 24 being still open, as soon as the cassette- 
reservoir has been introduced and clamped, the nozzle 
853 of the retractable feeding system 852 is inserted in 
the quick connect of the gas injection valve means 129 
of the container and a flow of ultra pure neutral gas of 
about 0,35 m/s is dispensed inside to enclose the wafer 
in a protective ambient. Head 822 is moved backward 
and jacks 850a and b are controllabty activated to close 
container door 124 smoothly under action of skid like 
pieces 851a and b. In turn, front door 825A is closed by 
activating the jack 826A. Now, all elements composing 



the container have been assembled and the interior 
space thereof pressurized, the container data are read 
by identification device 856, so that the final wafer/con- 
tainer data are entered in the host computer for initial- 
s izing the manufacturing cycle of the wafer. Finally, the 
assembled pressurized container is ready to be re- 
leased onto the IN station 402-I of conveyor 402. 

Let us detail now this final step of loading. When the 
FCS gives the order to release the container 100 onto 
10 the IN station 402-I, the nozzle 853 is disconnected, 
then the back door 825B is opened. As soon as back 
door 825B is opened, gas feeding system 852 is acti- 
vated to create a small overpressure within the load 
load lock device 808 interior space to prevent any in- 
is gress of contaminant therein. At the same time, metal 
plate 847 is moved downwards in order to retract pins 
848a and b and simultaneously the vacuum applied to 
pads 849a and b is cut and the motor 827 energized. 
Upon activation of timing-belts 838a and b, respective 
fingers 844a and b push the container 100 on the IN 
station 402-I of conveyor 402. When the container 100 
has been released, the back door 825B is closed by ac- 
tivating jack 826B. As soon as the container 100 is re- 
leased onto IN station 402-I, another assembling oper- 
ation can be conducted. 

When a wafer has finished the last step of the man- 
ufacturing cycle, the FCS gives the order to send the 
container 100 to the OUT station 402-O of the conveyor 
402 for unloading. All the bins of disassembler appara- 
tus 800' are free, except one bin 815'A which supports 
an empty multiple wafer holder of the same capacity that 
the one stored in assembler apparatus BOO. Upon re- 
quest of the FCS, the container is pushed by a lever (not 
shown) in the interior space of unload loadlock device 
808' through back door 825 , B, which has been previous- 
ly opened. Then, back door 825'B is closed and the dis- 
assembling operation of the container is performed to 
automatically extract the container elements. The dis- 
assembling operation basically consists of the reverse 
steps with respect to the assembling operation de- 
scribed above. First of all, the wafer is grasped and 
stored in the said empty multiple wafer holder. Then, the 
single wafer holder is extracted using same declipping 
means as mentioned above. Finally, the cassette-reser- 
voir is also grasped. The cassette-reservoirs and the 
single wafer holders are stored in their respective bins 
815'BandCof elevator 804". Note that, because no step 
of depressurization is required, unload loadlock device 
808' differs from load loadlock device 808, in that it is 
not provided with gas feeding system 852. When the 
multiple wafer 1 30' is full, the operator wraps it in a plas- 
tic pocket through the manipulation gloves 805'. Next, 
the operator extracts the pocket from the disassembler 
apparatus 800' via output loadlock device 810'. The 
S5 treated wafers carried by the holder are now ready for 
further processing steps (if any) outside the manufac- 
turing line, e.g. chip testing, dicing, picking, and the like. 
Likewise, the cassette reservoirs and single wafer hold- 
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ers are collected by the operator in a waste basket for 
subsequent cleaning. 

Of course, for a full automated operation of a man- 
ufacturing line under the FCS control, processing equip- 
ments must be adapted in the future to provide all nec- 
essary data/information (that are now partially supplied 
to operators) in a form useable by the FCS and con- 
versely, be responsive to it. These data include para- 
metric process data collected during wafer processing, 
equipment availability data (down, waiting for wafer, 
processing completed, processing in full course,...), in- 
situ control data, and set-up data. 

What is further required is a dynamically controlled 
movement to eliminate or at least significantly reduce 
the idle times, to comply with the CFM concept, and fi- 
nally operate in the mode of "just-in-time" management. 
The FCS should know the history identity and status of 
all the intervening parties: wafers, equipments, fluids, ... 
in the factory. The FCS moves the containers at the right 
time to the conveyors then to equipments for further wa- 
fer processing based on availability and wafer process- 
ing scheduling. The FCS must be real time in nature and 
must operate without human intervention to avoid 
processing errors that are a major yield detractor. Situ- 
ations where an equipment languishes idle for extended 
periods of time in waiting for a wafer to be processed or 
because after processing the wafer has not been re- 
moved from the equipment, contributes to a loss of ef- 
ficiency in the manufacturing continuous work flow. To 
achieve an autonomous and real-time automated FCS, 
all this information must be captured electronically. 

The COAST manufacturing line 15 of Fig. 4, when 
implemented with the assembler/disassembler appara- 
tus of the present invention, is thus fully automated and 
computerized, from the very beginning, at the raw wafer 
stage. Moreover, identification and initialization of the 
FCS is completed as soon as the wafer is loaded onto 
the conveyor by assembler apparatus 800. Determina- 
tion at any time of the physical location and status of 
containers/wafers, because each container is provided 
with an identification tag and the conveyors are judi- 
ciously equipped with adequate readers. As a result, the 
containers are permanently tracked and identified by the 
FCS, irrespective of being transported by the convey- 
ors, stored in a dispatching apparatus, or processed in 
a processing equipment. Note that the novel containers 
are perfectly suited for direct wafer data identification 
reading. 

Potential applications of the COAST concept 

First of all, major applications can obviously be 
found in the semiconductor device manufacturing, not 
only in the fabrication of chips as described above, but 
also in the fabrication or the handling of raw wafers, pho- 
tomasks, reticles that are extensively used in this 

industry. 

The COAST concept can also find obvious and di- 



rect applications in other fields of the technology, e.g. 
ceramic substrates, compact discs (CDs)-audio or 
ROM, magnetic disks, ... etc. 

More generally, it goes without saying that the novel 

5 pressurized sealable transportable containers, the nov- 
el pressurized interface apparatus, the novel dispatch- 
ing apparatus with a gas distribution system, and finally 
the novel fully automated and computerized conveyor 
based manufacturing lines deriving therefrom can also 

10 be applied everywhere any contamination-free work- 
piece fabrication is required, in others words, where the 
fabrication of workpieces under conditions appropriate 
for an ultra clean facility is necessary, without requiring 
the huge clean room facility and dramatic related invest- 

15 ments. For example, it is possible to extend the COAST 
concept for fabricating medicines, foods, chemicals, ... 
and to use it in the fields of genetic engineering, virology 
and the like. 

20 

Claims 

1. An assembler apparatus (800) for (1) automatically 
assembling the essential elements of a contamina- 

25 tion-free, global automation, single wafer treatment 
"COAST" container (100) comprised of a cassette- 
reservoir (123) with a wafer holder (130) inserted 
therein and a semiconductor wafer (138) stored in 
said wafer holder and (2) pressurizing the assem- 

30 bled container before releasing it onto the conveyor 
(402) of a manufacturing line (15) for processing 
said wafer; said apparatus being operable in an av- 
erage cleanliness room including: 

35 a cabinet (801) which includes a front wall, a 

back wall, and two side walls defining at least 
one compartment (802); 

vertical stocker means (804) mounted inside 
40 the cabinet that is provided with different types 

of bins (815), each being adapted to a type of 
the elements mentioned above for their appro- 
priate support; 

45 first loadlock means (810) for introducing said 

elements within the cabinet from the outside; 

manipulating means (805) for manipulating 
said elements inside the cabinet and in partic- 
50 ular for accurately placing said elements into 

their respective bins of the said stocker means; 

a second loadlock mechanism (808) mounted 
inside the cabinet and interfacing with the out- 
55 side thereof at the vicinity of the said conveyor 

for loading said container thereon; 

an automatic manipulator mechanism (807) in- 
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side the cabinet for automatically and succes- 
sively grasping each an element of each type 
from its respective bin of the said stocker 
means which cooperates with said second 
loadlock mechanism for their automatic assem- 5 
bly, to finally produce an assembled container 
in the said second loadlock mechanism; 

compressed ultra-pure neutral gas supply 
means (852) connected to said second load- 10 
lock mechanism adapted to pressurize the as- 
sembled container; 

a transport mechanism (827,839) for transport- 
ing the assembled pressurized container from 1$ 
the interior of said second loadlock mechanism 
to the IN station (402-I) of the said conveyor; 
and, 

air circulating means for blowing clean air from 20 
the top of the cabinet to its bottom so as to cre- 
ate a clean mini-environment therein with a 
light overpressure with regard to the outside 
ambient. 

25 

The assembler apparatus of claim 1 wherein said 
air circulating means comprises a blower assembly, 
a filter and hygrometry control means lodged in the 
ceiling of the cabinet. 

■ 30 

The assembler apparatus of claim 1 or 2 further in- 
cluding wafer orientation and identification means 
(809) inside the cabinet for reading identification da- 
ta recorded on said wafer. 

35 

The assembler apparatus of claim 3 wherein said 
identification means further includes means for writ- 
ing onto said wafer. 

The assembler apparatus of any above claim fur- 40 
ther including a working table (806) for supporting 
said elements when introduced in the interior space 
of the cabinet. 

The assembler apparatus of claim 5 wherein said 45 
manipulating means consists of a plurality of ma- 
nipulation gloves to allow the handling of the ele- 
ments by an operator above the said working table. 

The assembler apparatus of any above claim so 
wherein said stocker consists of a three elevators 
(804A, B and C), each provided with a plurality of 
superposed bins whose spacing and design are 
adapted to a type of element. 

55 

The assembler apparatus of claim 7 wherein said 
elevators may be moved incrementally either down- 
wards or upwards under operator control. 



. 9. The assembler apparatus of any above claim fur- 
ther including a partition wall which in combination 
with said vertical stocker delineates two compart- 
ments (802A and B) inside the cabinet. 

10. The assembler apparatus of any above claim 
wherein said load loadlock mechanism further in- 
cludes communication means with the host compu- 
ter controlling the manufacturing line for process in- 
itialization. 

11. The assembler apparatus of any above claim 
wherein said manipulator mechanism essentially 
consists of a rotating head (822) movable in the X, 
Y and Z directions and provided with a plurality of 
handling grippers (822A, B and C), each being 
adapted to safely grasp and handle an element. 

12. An disassembler apparatus (800') for automatically 
disassembling contamination free, global automa- 
tion, single wafer treatment "COAST" container 
(100) comprised of a cassette-reservoir (123) with 
a wafer holder (130) inserted therein and a semi- 
conductor wafer (138) stored in said wafer holder 
into its constituting elements; said container being 
available onto the conveyor (402) of a manufactur- 
ing line (15) where the wafer has been processed; 
said apparatus being operable in an average clean- 
liness room including; 

a cabinet (80V) which includes a front wall, a 
back wall, and two side walls defining at least 
one compartment (802*); 

first loadlock mechanism (808') interfacing with 
the outside of the cabinet at the vicinity of the 
said conveyor provided with a transport mech- 
anism (827\839') for transporting the assem- 
bled pressurized container from the IN station 
(402-I) of the said conveyor to its interior; 

vertical stocker means (804*) mounted inside 
the cabinet that is provided with different types 
of bins (815'), each being adapted to a type of 
the elements mentioned above for their appro- 
priate support; 

an automatic manipulator mechanism (807') in- 
side the cabinet adapted to cooperate with the 
said first loadlock mechanism for automatically 
disassembling said container to successively 
grasp an element of each type in the order men- 
tioned above before placing it on its respective 
bin of the stocker means; 

manipulating means (805) for manipulating 
said elements inside the cabinet and in partic- 
ular for removing said elements from their re- 
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spective bins of the said stacker means; 

air circulating means for blowing clean air from 
the top of the cabinet to its bottom so as to cre- 
ate a clean mini-environment therein with a s 
light overpressure with regard to the outside 
ambient; and, 

second loadlock means (810') for extracting 
said elements from the inside of the cabinet. 10 



Patentanspruche 

1. Eine Zusammenbau-Einrichtung (800), urn (1) au- 15 
tomatisch die wichtigsten Elemente eines kontami- 
nationsfreien, mit globaler Automatisierung und 
Single-Wafer-Behandlung "COAST" hergestellten 
Behalters (1 00) zusammenzubauen, der aus einem 
Kassettenbehalter (1 23) mit einem darin montierten 20 
Wafer-Halter (130) und einem Halbleiter-Wafer 
(1 38) besteht, der in dem Wafer-Halter montiert ist, 
und (2) der zusammengebaute Behalter mit Druck 
beaufschlagt wird, bevor er an den Forderer (402) 
einer Fertigungslinie (15) zur Bearbeitung des 25 
Wafers Obergeben wird; wobei diese Einrichtung in 
einem durchschnittlich sauberen Raum funktio- 
niert; derfolgendes enthalt: 

einen Schrank (801 ) bestehend aus einer Vor- 30 
derseite, einer Ruckseite und zwei Seitenwan- 
den, die mindestens ein Abteil (802) definieren; 

vertikale Schienen (804), die im Schrank mon- 
tiert sind, der verschiedenartige Facher (815) 35 
hat, wobei jedes Fach bezuglich seiner Aufnah- 
me an eine Art der obenerwahnten Elemente 
angepa(3t ist; 

erste Ladungstrager-Verriegelungsmittel *o 
(810), urn diese Elemente von auBen in den 
Schrank einzufOhren; 

Handhabungsmittel (805), urn diese Elemente 
im Schrank zu handhaben und insbesondere, 45 
urn diese Elemente korrekt in die jeweiligen Fa- 
cher, die an den Schienen befestigt sind, ein- 
zulegen; 

einen zweiten Ladungstrager-Verriegelungs- so 
mechanismus (808), der im Schrank montiert 
ist und in der Nana des Forderers mit der Au- 
Genseite verbunden ist, urn den Behalter dar- 
auf zu laden; 

55 

einen automatischen Handhabungsmechanis- 
mus (807), der sich im Schrank befindet, urn je- 
weils automatisch und nacheinander ein Ele- 



ment von jeder Art aus dem entsprechenden 
Fach zwischen den Schienen zu nehmen, der 
mit dem zweiten Ladungstrager-Verriegelungs- 
mechanismus zwecks automatischem Zusam- 
menbau verbunden ist, urn schlieBlich einen 
zusammengebauten Behalter im zweiten La- 
dungstrager-Verriegelungsmechanismus her- 
zustellen; 

ultrareine Erdgaszufuhrmittel (852), die mit 
Druck zugefuhrt werden und mit dem zweiten 
Ladungstrager-Verriegelungsmechanismus 
verbunden sind, der ausgelegt ist, urn den zu- 
sammengebauten Behalter mit Druck zubeauf- 
schlagen; 

einen Transportmechanismus (827, 839), urn 
den zusammengebauten, unter Druck stehen- 
den Behalter aus dem Innern des zweiten La- 
dungstrager-Verriegelungsmechanismus zur 
IN-Station (402-I) des Forderers zu transportie- 
ren; und 

Luftumlaufmittel, urn saubere Luft von oben 
nach unten in den Schrank einzulassen und so 
eine saubere Mini-Umgebung zu schaffen, die 
in bezug auf die auBere Umgebung einen leich- 
ten Uberdruck aufweist. 

2. Die Zusammenbau-Einrichtung aus Anspruch 1, 
wobei die Luftumlaufmittel ein komplettes Geblase, 
einen Filter und Mitte! zur Kontrolle der Luftfeuch- 
tigkeit enthalten, die in der Schrankdecke eingelas- 
sen sind. 

3. Die Zusammenbau-Einrichtung aus Anspruch 1 
Oder 2, die im Schrankinnern au&erdem Waf er-Aus- 
richte- und Wafer-ldentifikationsmittel enthalt, urn 
die Identifikationsdaten (809) zu lesen, die in die- 
sem Wafer aufgezeichnet wurden. 

4. Die Zusammenbau-Einrichtung aus Anspruch 3, 
wobei die Identifikationsmittel auBerdem Mittel ent- 
halten, urn auf diesen Wafer zu schreiben. 

5. Die Zusammenbau-Einrichtung aus einem obenge- 
nannten Anspruch, die auBerdem einen Arbeits- 
tisch (806) enthalt, urn diese Elemente aufzuneh- 
men, wenn diese in den Innenraum des Schrankes 
eingefuhrt werden. 

6. Die Zusammenbau-Einrichtung aus Anspruch 5, 
wobei die Ausrichtemittel aus einer Vielzahl von 
Handhabungshandschuhen besteht, urn die Hand- 
habung der Elemente durch einen Bediener auf die- 
sem Arbeitstisch zu ermoglichen. 

7. Die Zusammenbau-Einrichtung aus einem obenge- 
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nannten Anspruch, wobei die Schiene aus drei Hub- 
einrichtungen (804A, B und C) besteht, von denen 
jede Schiene mit einer Vlelzahl von ubereinander- 
liegenden Fachern ausgerustet ist, deren GroGe 
und Ausfuhrung an eine Art von Elementen ange- 5 
paGt ist. 

8. Die Zusammenbau-Einrichtung aus Anspruch 7, 
wobei derBediener die Hubeinrichtungen entweder 
heben oder senken kann. 10 

9. Die Zusammenbau-Einrichtung aus einem obenge- 
nannten Anspruch, die auGerdem eine Trennwand 
enthalt, die zusammen mit der vertikaien Schiene 
zwei Abteile (802A und B) im Schrank bildet. is 

10. Die Zusammenbau-Einrichtung aus einem obenge- 
nannten Anspruch, wobei dieser Ladungstrager- 
Verriegelungsmechanismus auGerdem Mittel zur 
Kommunikation mit dem Hauptrechner enthalt, urn 20 
die Fertigungslinie zur ProzeGinitialisierung zu 
steuern. 

11 . Die Zusammenbau-Einrichtung aus einem obenge- 
nannten Anspruch, wobei der Handhabungsme- 25 
chanisums im wesentlichen aus einem Drehkopf 
(822) besteht, der in X, Y und Z Richtung bewegt 
werden kann und mit einer Vlelzahl von Greifern 
(822A, B und C) ausgestattet ist, von denen jeder 
ausgelegt ist, urn ein Element sicher zu ergreifen 30 
und zu handhaben. 

12. Eine Ausbau-Einrichtung (800'), urn automatisch 
den kontaminationsfreien, mit globaler Automati- 
sierung und Single-Wafer-Behandlung "COAST" 35 
hergestellten Behalter (1 00), der aus einem Kasset- 
tenbehalter (123) mit einem darin montierten Wa- 
fer-Halter (130) und einem Halbleiter- Wafer (138) 
besteht, der in dem Wafer-Halter montiert ist, in sei- 
ne Bestandteile zu zerlegen; wobei der Behalter auf 40 
dem Forderer (402) einer Fertigungslinie (15) vor- 
handen ist, wo der Wafer verarbeitet wurde; wobei 
diese Einrichtung in einem durchschnittlich saube- 

ren Raum funktioniert, der folgendes enthalt: 

45 

einen Schrank (801 ') bestehend aus einer Vor- 
derseite, einer Ruckseite und zwei Seitenwan- 
den, die mindestens ein Abteil (802') definie- 
ren; 

50 

erste Ladungstrager-Verriegelungsmechanis- 
men (808 1 ), die in der Nahe des Forderers mit 
der AuGenseite verbunden sind und mit einem 
Transportmechanismus (827', 839') versehen 
sind, um den zusammengebauten, unter Druck S5 
stehenden Behalter aus der IN-Station (402-1) 
des Forderers in ihr Inneres zu transportieren; 
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vertlkale Schienen (804'), die im Schrank mon- 
tiert sind, der verschiedenartige Facher (815) 
hat, wobei jedes Fach bezuglich seiner Aufnah- 
me an eine Art der obenerwahnten Elemente 
angepaBt ist; 

ein automatischer Handhabungsechanismus 
(807'), der sich im Schrank befindet und mit 
dem ersten Ladungstrager-Verriegelungs- 
mechnismus zusammenarbeitet, um den Be- 
halter automatisch zu zerlegen undnacheinan- 
der ein Element von jeder Art in der obener- 
wahnten Reihenfolge zu ergreifen, bevor die- 
ses in das entsprechende Fach der Schienen- 
mittel gelegt wird; 

Handhabungsmittel (805), um diese Elemente 
im Schrank zu handhaben und insbesondere, 
um diese Elemente korrekt aus den jeweiligen 
Fachern, die an den Schienen befestigt sind, 
zu entnehmen; 

Luftumlaufmittel, um saubere Luft von oben 
nach unten in den Schrank einzulassen und so 
eine saubere Mini-Umgebung zu schaffen, die 
in bezug auf die auGere Umgebung einen leich- 
ten Uberdruck aufweist; und 

zweite Ladungstrager-Verriegelungsmittel 
(810'), um diese Elemente aus dem Schrank- 
innern zu entnehmen. 



Revendlcations 

1. Appareil d'assemblage (800) destine a (1 ) assem- 
bler automatiquement les elements essentiels d'un 
conteneur (100) pour traitement "COAST" tranche 
par tranche, entierement automatised a I'abri de la 
contamination, constitue d'une cassette-r6servoir 
(123) avec un support de tranche (130) introduit 
dans celle-ci et une tranche de semiconducteur 
(138) logee dans ledit support de tranche, et (2) 
pressuriser le conteneur assemble avant de le re- 
lacher sur le dispositif de transport (402) d'une chaT- 
ne de fabrication (15) pour le traitement de ladite 
tranche, ledit appareil pouvant etre mis en oeuvre 
dans une salle de proprete moyenne, comprenant : 

une armoire (81 ) qui comprend une paroi avant, 
une paroi arriere, et deux parois late rales d6fi- 
nissant au moins un compartiment (802), 

un moyen de chargeur vertical (804) mont6 a 
Nnt6rieur de I'armoire, qui est Squipe" de diffe- 
rents types de casiers (815), chacun 6tant 
adapts a un type des 6I6ments cites ci-dessus 
pour le supporter de facon approprtee, 
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un premier moyen de sas de chargement (8 1 0) 
permettant d'introduire lesdits Elements a I'in- 
terieur de I'armoire depuis I'exterieur, 

des moyens de manipulation (805) permettant 
de manipuler lesdits elements a I'interieur de 
I'armoire, et en particulier de placer avec pre- 
cision lesdits elements dans leurs casiers res- 
pectifs dudit moyen de chargeur, 

un second mecanisme de sas de chargement 
(808) monte a I'interieur de I'armoire et assu- 
rant I'interface avec I'exterieur de celle-ci au 
voisinage dudit dispositif de transport afin de 
charger ledit conteneur sur celui-ci, 1$ 

un mecanisme a manipuiateurs automatiques 
(807), a I'interieur de I'armoire, destines a saisir 
chacun, automatiquement et successivement, 
un element de chaque type a partir de son ca- 20 
sier respectif dudit moyen de chargeur, qui col- 
labore avec ledit second mecanisme de sas de 
chargement pour leur assemblage automati- 
que, afin de produire finalement un conteneur 
assemble dans ledit second mecanisme de sas 25 
de chargement, 

un moyen d'alimentation en gaz neutre ultra- 
pur comprime (852) relie audit second meca- 
nisme de sas de chargement, concu pour pres- 30 
suriser le conteneur assemble, 

un mecanisme de transport (827, 839) destine 
a transporter le conteneur pressurise assemble 
depuis I'interieur dudit second mecanisme de 35 
sas de chargement jusqu'au poste d'entree 
(402-I) dudit dispositif de transport, et 

des moyens de circulation d'air destines a souf- 
fler de I'air propre depuis le haut de I'armoire 40 
jusqu'au bas de maniere a creer dans celle-ci 
un mini-environnement propre, dans lequel rd- 
gne une legere surpression par rapport a la 
pression ambiante a I'exterieur. 

45 

2. Appareil d'assemblage selon la revendication 1, 
dans lequel lesdits moyens de circulation d'air com- 
prennent un ensemble de soufflerie, un filtre et un 
moyen de commande de I'hygrometrie, loges dans 
le plafond de I'armoire. so 

3. Appareil d'assemblage selon la revendication 1 ou 
la revendication 2, comprenant en outre des 
moyens d'orientation et d'identification de tranche 
(809) a I'interieur de I'armoire, destines a lire des 55 
donnSes d'identification enregistries sur ladite 
tranche. 



4. Appareil d'assemblage selon la revendication 3, 
dans lequel lesdits moyens d'identification com- 
prennent en outre des moyens destines a ecrire sur 
ladite tranche. 

5 

5. Appareil d'assemblage selon Tune quelconque des 
revendications ci-dessus, comprenant en outre une 
table de travail (806) destinee a supporter lesdits 
elements lorsqu'ils sont introduits dans I'espace in- 
terieur de I'armoire. 

6. Appareil d'assemblage selon la revendication 5, 
dans lequel lesdits moyens de manipulation sont 
constitues d'une pluralite de gants de manipulation 
afin de permettre la manipulation des Elements par 
un ope>ateur au-dessus de ladite table de travail. 

7. Appareil d'assemblage selon Tune quelconque des 
revendications ci-dessus, dans lequel ledit char- 
geur est constitue de trois elevateurs (804A, B et 
C), chacun etant equipe d'une plurality de casiers 
superposes dont I'espacement et la conception 
sont adaptes a un type d'element. 

8. Appareil d'assemblage selon la revendication 7, 
dans lequel lesdits elevateurs peuvent etre depla- 
ces par increments soit vers le bas, soit vers le haut 
sous la commande d'un op6rateur. 

9. Appareil d'assemblage selon Tune quelconque des 
revendications ci-dessus, comprenant en outre une 
cloison de separation, qui, en combtnaison avec le- 
dit chargeur vertical, delimite deux compartiments 
(802A et B) a I'interieur de I'armoire. 

10. Appareil d'assemblage selon Tune quelconque des 
revendications ci-dessus, dans lequel ledit meca- 
nisme de sas de chargement comprend en outre 
des moyens de communication avec I'ordinateur 
hdte commandant la chaine de fabrication, pour 
('initialisation du processus. 

11. Appareil d'assemblage selon I'une quelconque des 
revendications ci-dessus, dans lequel ledit meca- 
nisme a manipuiateurs est constitue essentielle- 
ment d'une tete tournante (822) mobile dans les di- 
rections X, Y et Z, et equipie d'une plurality de dis- 
positifs de saisie et de manipulation (822A, B et C), 
chacun etant concu pour saisir et manipuler un Ele- 
ment de facon sure. 

1 2. Appareil de desassemblage (800') destine a disas- 
sembler automatiquement en ses Elements consti- 
tutifs, un conteneur (100) pourtraitement "COAST" 
tranche par tranche, entierement automatise, a 
I'abri de la contamination, constitue d'une cassette- 
reservoir (123) avec un support de tranche (130) 
introduit dans celle-ci et une tranche de semicon- 



17 



33 



EP 0 663 686 B1 



ducteur (138) log6e dans ledit support de tranche, 
ledit conteneur etant disponible sur le dispositif de 
transport (402) d'une chaTne de fabrication (15) 
dans laquelle la tranche a ete traitee, ledit appareil, 
pouvant etre mis en oeuvre dans une salle de pro- 5 
prete moyenne, comprenant : 

une armoire (80V) qui comprend une paroi 
avant, une paroi arriere, et deux parois latera- 
les definissant au moins un compartiment 10 
(802'), 

un premier mecanisme de sas de chargement 
(808') assurant I'interface avec I'exterieur de 
I'armoire au voisinage dudit dispositif de trans- 1$ 
port, equipe d'un mecanisme de transport 
(827', 839') afin de transporter le conteneur 
pressurise assemble depuis le poste d'entree 
(402-I) dudit dispositif de transport jusqu'a son 
interieur, 20 

un moyen de chargeur vertical (804') monte a 
I'interieur de I'armoire, qui est equipe de difte- 
rents types de casiers (81 5'), chacun dtant 
adapte a un type des elements cites ci-dessus 25 
pour le supporter de facon appropriee, 

un mecanisme a manipulateurs automatiques 
(807') a I'interieur de I'armoire, concu pour col- 
laborer avec ledit premier mdcanisme de sas 30 
de verrouillage afin de desassembler automa- 
tiquement ledit conteneur pour saisir successi- 
vement un element de chaque type dans I'ordre 
cite ci-dessus avant de le placer sur son easier 
respectif du moyen de chargeur, 35 

des moyens de manipulation (805) permettant 
de manipuler lesdits elements a I'interieur de 
I'armoire, et en particulier d'enlever lesdits 
ments de leurs casiers respectifs dudit moyen <o 
de chargeur, 

des moyens de circulation d'air destines a souf- 
fler de I'air propre depuis le haut de I'armoire 
jusqu'au bas de maniere a cr6er un mini-envi- *s 
ronnement propre a I'int6rieur de celle-ci, dans 
lequel regne une I6gere surpression par rap- 
port a la pression ambiante a I'exterieur, et 

un second moyen de sas de chargement (81 0') so 
permettant d'extraire lesdits 6l6ments de I'inte- 
rieur de I'armoire. 
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